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 eht dna lairetam gnitnalp fo epyt tseb eht enimreted ot saw yduts siht fo esoprup
.htworg gnildees enacragus no eniru woc rof rezilitref cinagro diuqil fo esod tseb  
T 8102 rebotcO ni detcudnoc saw hcraeser sih -  eht ni 9102 yraurbeF
 muirutarobaL  noitatS tnempoleveD hcraeseR erutlucirgA  )SDRAU(
 fo ytlucaF wcneicS laminA dna erutlucirgA   hcraeser sihT .uaiR AKSUS NIU fo
 fo epyt eht :srotcaf 2 fo gnitsisnoc ngised lairotcaf dezimodnar yletelpmoc a sesu
 ,%5 ,%0( noitartnecnoc eniru woc dna )elum ,tesdub ,pihcdub( lairetam gnitnalp
lliw hcihw snoitanibmoc tnemtaert 51 deniatbo )%02 ,%51 ,%01   3 detaeper eb
 mets ,sevael fo rebmun ,thgieh tnalp dedulcni sretemarap noitavresbO .semit
 dna ,htgnel toor ,thgiew hserf latot ,thgiew yrd toor ,thgiew yrd toohs ,retemaid
 eht evag lairetam gnitnalp elum fo epyt eht dewohs stluser ehT .stoor fo rebmun
seb  .sgnildees enacragus fo htworg eht no thgiew hserf esaercni ot stluser t
 htworg eht no tceffe laer yrev a sevig eniru woc detnemref %01 fo noitartnecnoC
.sgnildees enacragus fo htworg eht no stoor fo rebmun eht fo  
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.I   NAULUHADNEP  
.1.1  gnakaleB rataL  
nahab kutnu manatid gnay namanat halada ubeT  T .alug ukab  ini namana
tupmur sinej kusamret -  milkireb haread id kiab hubmut tapad aynah nad natupmur
 nanenamep iapmas namananep irad ialum namanat rumU .siport  gnaruk iapacnem
 nagiraT( nuhat 1 hibel kkd ,.  .)5102   inivoeL kkd . )4102(  nakataynem d ,  ,aisenodnI i
 alug  ihunemem malad nakulrepid gnay kokop nahab 9 irad utas halas nakapurem
bek u irahes taykar pudih nahut - .irah  
pad muleb alug ismusnok natakgnineP alug iskudorp helo ignabmiid ta  
 adap itkubret tubesret laH .iregen malad agnidnabrep  iregen malad alug iskudorp n
p  ada  iapacnem 5102 nuhat t 799.794.2 h 056.544 hayaliw saul nagned no ,a   numan
 adap nanurunep imalagnem skudorp 6102 nuhat  iapacnem aynah alug i  179.222.2
t h 022.444 hayaliw saul nagned no  ,7102 nuhaT .a p  iskudor malad alug   iregen
 not 054.564.2 iapacnem  nagned 831.254 hayaliw saul  h  .a  babeyneP aynisautkulfreb  
s halas iregen malad alug iskudorp  aynuta ayadidub isis irad tahilid tapad  aynaratnaid ,
ad tibib napaiynep satilauk n  ubet tibib  ( nubnejtidrepnemeK  , .)7102  
ayadiduB   tibib satilauk alibapa alug iskudorp utnenep rotkaf halada ubet
 naklisahgnem nad ubet ayadidub nalisahrebek nakutnenem naka akam kiab ubet
,.kkd saytgninailuY( iggnit alug iskudorp aggnihes iggnit nemedner  .)5102  
102( onoyluM turuneM  naidesretek ,)1  kiab gnay tibib reb naka  adapek huragnep
 ayadidub rotkes .lanoisan alug irtsudni ajrenik naktakgninem naka gnay ubet   
 adap alug adabmesaws margorp nakgnanacnem aisenodnI hatniremeP
 rotkes adaP .not atuj 7 iskudorp tegrat nagned 9102 nuhat mraf ffo tniremep ,  ha
mem nad alug kirbap isasilativer nakukalem anacnereb  .alug kirbap 01 nugnab
adaP   rotkes mraf no  ah 000.053 habmanem anacnereb aisenodnI hatniremep ,
nem kutnU .ubet nanubekrep kutnu nahal ulrepid tubesret margorp gnajnu  tibib nak
A .raseb halmuj nagned ubet  ,natukgnagnep lah malad aladnek tapadret ipatet nak
 nahubmutrep id  P .kapmeres kadit gnay nagnapal  laggnut atam tibib naanuggne
 ,licek hibel gnay naruku ikilimem anerak natukgnagnep hadumrepmem tapad
nep uti nialeS .natukgnagnep ayaib nakenem tapad aggnihes  ubet tibib naanugg
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 onotraH( tibib iagabes ubet gnatab naanuggnep tamehgnem tapad laggnut atam
,.kkd  .)6102  
2 nagned ubet gnatab irad lasareb gnay ubet tibib ,lanoisnevnok araceS -  3
 aguj lanekid ,lagab tibib nialeS .lagab tubesid hubmut muleb sanut atam  ubet tibib
( laggnut saur atam utiay sanut atam utas irad lasareb gnay tesdub  sanut atam nad )
( laggnut pihcdub  ) ,.kkd onotraH(  .)6102  d atinuY turuneM  nahab ,)7102( .kk
 manat tesdub  nugid gnay  rumureb manat nahab halada naka alub 6  nagned n
u adap nagnabmitrep  rum muj tubesret  iadamem paggnaid sanut atam hal  ayad nad
k lamitpo aynhubmut  hisam anera em uata adum  fitka hisam aggnihes sitametsir
.sanut nakutnebmep malad  M  ,)7102( .kkd tabajiS turune tesdub  ec dn e  hibel gnur
 hubmut kutnu hadum  anerak gnadac ikilimem hisam  nanakam na  gnay  raseb hibel
 nagned nakgnidnabid pihcdub .  ,)6102( oynnairtasruB turuneM  tibib pihcdub  
 araces nakana kutnebmem upmam 1 rumu adap kapmeres -  .nalub 3 P  naanuggne
 ubet manat nahab dub pihc   malad ubet ayadidub igolonket naparenep nakapurem
.lanoisan alug adabmesaws margorp naiapacnep ayapu  uruneM  .kkd ahargunidA t
( 6102 ),  tibib b du pihc  tapad   satilaukreb tibib naklisahgnem  nad iggnit  tapad
mehgnem  nakulremem kadit atres utkaw ta aul gnay tapmet .s   gnay tibib sateiraV
( .natnempeK turuneM .)gnawaluluB( LB halada iakapid naka 4002  LB sateirav ,)
gnawaluluB irad lakol sateirav nakapaurem -  LB sateiraV .nataleS gnalaM
.tabmal gnay aynnahabmacekrep nagned simonorga tafis iaynupmem  
 tibib nahubmutrep ayaD  tabmahgnem tapad lamitpo kadit gnay
 idajnem raka nahubmutrep ihuragnepmem aynutas halaS .namanat nahubmutrep
 nagned arah rusnu nad ria pareynem tapad kadit raka aggnihes lamron kadit
ahubmutrep tapecrepmem kutnu ayapU .)7102 ,.kkd saytgninoytsiluS( lamitpo  n
( hubmuT rutagneP taZ nakanuggnem aynasaib TPZ  nakanugid gnires gnay TPZ .)
 itrepes aynasaib dica cillerebbiG  ( 3AG  nad ) tatesanelatfaN masA  ( AAN  naka )
 gnay nial nahab iracnem ulrep aggnihes laham nayamul aynagrah ipatet
ru aynlasim ,tubesret TPZ gnudnagnem  yraB( tubesret TPZ gnudnagnem ipas ni
,.kkd  .)7102  
 gnudnagnem gnay imala nahab irad lasareb tapad hubmut rutagnep taZ
awaynes -  ucamep nahab nakidajid ,ipas niru aynaratnaid kinagro awaynes
 nilerebig ,niskua itrepes nomroh gnudnagnem anerak kets nahubmutrep  nad
3 
 
 anaisuL( ninikotis kkd ,.   .)3102  hazifaH turuneM .kkd  u ,)4102( nir   nakapurem ipas
 gnudnagnem gnay hubmut nomroh utas halas 3 elodnI - dica cirytub  usamret  k
nirU .niskua nagnolog maladek   gnay sitetnis hubmut nomroh nakapurem ipas
ep gnasgnarem kutnu nakanugid mizal a nahubmutr .rak  nep turuneM  naitile
 ,)5102( .kkd ytawainsoR unem  huragnep tapadret awhab nakkujn  niru naanuggnep
ad icnilek  gnay ipas niru n nemrefid halet  ,nuad saul padahret isat  emulov  nad raka
 tobob  61 rumu adap oakak tibib gnirek .tsm  anuggneP  nagned ipas niru na
 isartnesnok  % 52  kupup naanuggnep iamaynem tapad  natibibmep adap kinagrona
.oakak  
id naiaru nakrasadreB  ,sata  m  iuhategnem kutnu naitilenep nakukalid aka
 nopser ubet tibib nahubmutrep   padahret  kupup nairebmep nad manat nahab sinej
riac kinagro  niru   .ipas M  adap ucagne naitilenep   onotraH kkd .( 6102 )  ,
 irad lasareb gnay ubet namanat awhab naklupmiynem pihcdub   nad tesdub  
,rages tobob ,nuad halmuj ,nakana halmuj ikilimem   isalimisa ujal ,gnirek tobob
,hisreb   idajnem hisreb isalimisa ujal nad manat adapirad kiab hibel  gnay ubet na
 lagab irad lasareb nad  naitilenep adap ucagnem aguj   yraB  .kkd  ,)7102(
 atayn huragnep nakirebmem %51 isartnesnok ipas niru awhab naklupmiynem
 tibib gnatab retemaid ,nuad halmuj ,namanat iggnit nahabmatrep adap  namanat
manat haletes irah 07 nad 65 rumu adap ubet  )TSH(  .  
.2.1  naujuT  
: halada ini naitileneP naujuT  
.1   iuhategneM kiabret gnay manat nahab sinej  .ubet tibib nahubmutrep padahret  
.2  d iuhategneM niru riac kinagro kupup siso   ipas  kiabret gnay  padahret
.ubet tibib nahubmutrep  
.3   utiay ubet manat nahab sinej iskaretnI iuhategneM pihcdub  , tesdub  nad ,
agabreb adap ,lagab  sisod i niru riac kinagro kupup   ipas  nahubmutrep padahret







.3.1  taafnaM  
 nahab sinej nahilimep malad nauca idajnem tapad nakparahid ini naitileneP
autnenep nad ,kiab gnay ubet manat niru riac kinagro kupup sisod n   gnay ipas
 isadnemoker iagabes nakanugid tapad aggnihes ,ubet namanat kupup iagabes tapet
.ubet nanubekrep id nakparetid kutnu  
 
.4.1  sisetopiH  
.1   tapadreT kiabret gnay manat nahab sinej  .ubet tibib nahubmutrep padahret  
.2  gnay sisod tapadreT  tapet  ep malad  nairebm niru riac kinagro kupup  ipas  
.ubet tibib nahubmutrep padahret  
.3   utiay ubet manat nahab sinej iskaretni tapadreT  ,tesdub ,pihcdub  adap ,lagab













.II  AKATSUP NAUAJNIT  
 ubeT namanaT mumU nauajniT .1.2 ( muraniciffo murahccaS  .L ) 
 turuneM kkd irtuP  . ,)4102(  t  gnay alug lisahgnep namanat halada ube
 aggnihes nakhutubid tagnas ini namanaT .tardihobrak rebmus utas halas idajnem
 nagned gniries takgninem suret aynnahutubek .kududnep halmuj nahabmatrep  
kkd anamreP . gnep namanat nakapurem ubet namanat awhab nakataynem )5102( -
 ilimaf malad ek kusamret gnay rasebret alug lisah .eaenimarG   ilha kaynaB
 ek rabeynem anas irad nad ,nairI irad lasareb ubet namanat awhab tapadnepreb
upek  .aidnI nad ,amruB ,dnaliahT ,anipiliF ,aisyalaM ,nial gnay aisenodnI naual
 helo ayntujnales nad ,M 006 nuhat ratikes narI ek awabid naidumek aidnI iraD
gnaro -  namanaT .rabiznaZ nad ,loynapS ,okoraM ,riseM ek awabid barA gnaro
ggnit gnay kosos iaynupmem ubet  .kaget hubmut nad ,gnabacreb kadit ,suruk i
3 iapacnem tapad ayngnatab iggniT -  anrawreb sarek gnatab tiluK .hibel uata m 5
 nasipal tapadret gnatab adaP .aynisanibmok uata ,aut harem ,ugnu ,gninuk ,uajih
ubaek hitup anrawreb gnay nilil - dret aynmumu nad nauba  ubet namanat adap tapa
 .)5002 ,.kkd omeoseokidaorkojT( .adum hisam gnay kkd otnawardnI turuneM  .
 ;atyhpotamrepS :isiviD :tukireb iagabes halada ubet namanat isakifisalk ,)0102(
 :ilimaF ;selanimarG :odrO ;enodelytoconoM :saleK ;eamrepsoignA :isividbuS
nimarG  :seicepS ;murahccaS :suneG ;ea murahccaS   .muraniciffo  
wardnI turuneM .kkd otna  b ,)0102(  nad surul iridreb ubet namanat gnata
saureb - ukub nagned isatabid gnay saur -  atam tapadret ukub paites adaP .ukub
 gnay sanut atam irad lasareb ubet namanat gnataB .sanut id adareb  hanat hawab
 raulek hubmut gnay  aratna gnatab retemaiD .nupmur kutnebmem gnabmekreb nad
3- 2 aratna gnatab iggnit nagned mc 5 - .gnabacreb kadit nad retem 5   turuneM
inairdnI   ,)0002( hisraimuS nad d  anerak ,pakgnel kadit nuad nakapurem ubet nua
et aynah  lakgnapreb nuaD .nuad iakgnat apnat ,nuad naialeh nad hapelep irad iridr
 .gnilesreb gnay nakududek nagned gnatab ukub adap P hapele   ,gnatab kulemem
adret hapelep adaP .tipmes nikam satek nikam ulub tap -  ,nuad agnilet nad ulub
h ,rajajes nuad nagnalutrep naiale  1 gnajnapes sirag kutnebreb nuad -  nad retem 2
4 rabel -  nuad naakumrep nad ,igiregreb ipet naigab ,gnicnurem gnuju nagned mc7
 .pasak wardnI turuneM .kkd otna  a ,)0102(  tubares raka kusamret ubet namanat rak
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 .nakana sanut nicnic irad hubmut gnay gnajnap kadit  nahubmutrep esaf adaP
 hanat nairebmep tabika sata hibel gnay naigabid raka alup kutnebret ,gnatab
.hubmut tapmet iagabes   turuneM b ,)0002( hisraimuS nad inairdnI  ubet agnu
 nahubmutrep nagned ialam sata nususret gnay kumejam agnub nakapurem
u ubmuS .satabret gnabacreb aynamat -  aggnihes ,licek nikam satek nikam gnabac
07 kumejam agnub gnajnaP .dimarip kutnebmem -  agnub paiteS .mc 09
 nad iras gnaneb agit ,atokham nuad utas ,kapolek nuad agit iaynupmem  aud
wardnI turuneM .kitup alapek .kkd otna  b ,)0102( epes ubet hau  ikilimem ,idap itr
 nubek id manatid tapad ubet ijiB .ijib gnajnap 3/1 agabmel raseb nagned ijib utas
.luggnu hibel gnay nagnalisrep lisah urab sinej naktapadnem kutnu naabocrep  
 adareb ubet narabeynep haread ,)0002( hisraimuS nad inairdnI turuneM
3 aratnaid  iagabreb adap pudih tapad ini nahubmuT .UL sirag º93 nad SL sirag º5
iatnap irad ialum ,naiggnitek  m 004.1( iggnit naratad iapmas .).lpd   ialum numaN
lpdm 002.1 naiggnitek neM .tabmal idajnem aynnahubmutrep ,  otnawardnI turu
.kkd  s ,)0102( ab gnay hanat rutkurt  gnay hanat halada ubet namanatrep kutnu ki
 anerak helo ,anrupmes gnabmekreb narakarep nad aradu isarea aggnihes rubmeg
lekitrap idajnem hanat tagerga uata hanat nahakgnob nahacemep ayapu uti -
.soborenem raka nakhadumem naka licek lekitrap  tapad ubet namanaT   hubmut
 6 Hp ikilimem gnay hanat adap kiab nagned -  adap narelot hisam ipatet naka ,5,7
 iggnit gnay Hp adaP .5,4 irad hadner hibel kadit uata 5,8 irad iggnit hibel kadit Hp
 naka 5 irad gnaruk Hp adap nakgnadeS .satabret idajnem arah rusnu naaidesretek
ynem lid ulrep uti anerak helo ,namanat adap lA nad eF nanucarek nakbabe  nakuka
 rupak nairebmep
 
oCaC 3  inairdnI turuneM .ignarukid tapad lA nad eF rusnu raga
 ubet namanat nagnabmegnep kutnu iauses gnay haread ,)0002( hisraimuS nad
 nagned hadner naratad halada 005.1 aratna nanuhat najuh haruc halmuj -  000.3
.mm  hisgninaidsoR turuneM   ,)3102( p ad nahubmutrep adap uhus huragne  n
 ubet adap asirkus nakutnebmep  ubet namanat igab laedi uhuS .iggnit pukuc
Cº42 aratna rasikreb – .Cº43  D nagne  am nad gnais aratna uhus naadebrep  kadit mal
nakutnebmeP .Cº01 irad hibel   nalajreb naka nad irah gnais adap idajret asorkus
.Cº03 uhus adap lamitpo hibel   gnatab adap napmisid naka kutnebret gnay asorkuS
gnilap saur irad ialumid   lamitpo nad fitkefe gnilap ini nanapmiynep sesorP .hawab
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s adap .kkd otnawardnI turuneM .Cº51 uhu  t ,)0102(  nakhutubmem ubet namana
21 naraniynep -  .aynirah paites maj 41  
s ,)8002( otikuL turuneM  ubet namanat nahubmutrep mumu arace
males gnusgnalreb a  aggnih manatid ialum irad gnutihret ,nalub 21 hibel gnaruk
:utiay ,nahubmutrep esaf )tapme( 4 imalagnem ubet namanaT .nenapid  
( nahabmacekrep esaF .1 esahp noitanimreg  aggnih namananep ialum utiay ,)
( sanut atam adap habmacek kutnebret dub  esaF .)  gnusgnalreb nahabmacekrep
03 - ,irah 54  rotkaf nagned -  uhus ,ria radak halada ihuragnepmem gnay rotkaf
 .raka neirtun sutats nad ,iskuderet alug radak ,ria radak ,hanat isaerea nad  
.1  ( nasanutrep esaF esahp gnirellit  naka gnay sanut nakutnebmep esaf utiay ,)
enem  57 hibel gnaruk gnusgnalreb ini esaf ,namanat isalupop halmuj nakutn
rotkaf nagned ,irah -  ,sateirav ,irahatam ranis halada huragnepreb gnay rotkaf
 saur nakutnebmep ,gnusgnalreb ini esaf amaleS .kupup nad ,ria radak ,uhus
3 kaynabes idajret ubet - b rep saur 4  nagned nurunem naka ini halmuj nad nalu
.namanat rumu aynhabmatreb  
.2  najnamep esaF ( gnatab nag esahp htworg dnarg  nagnajnaprep esaf utiay ,)
021 ratikes gnusgnalreb ini esaf ,ubet gnatab -  nagnajnamep natapeceK .irah 051
4 iapacnem tapad gnatab - a nalubrep saur 5  utiay lamitpo isidnok malad alibap
.irahatam ranis nad ,aradu uhus ,arah rusnu ,ria nahutubek aynihunepret nagned  
.3  ( nagnatamep esaF esahp gninepir dna ytirutam  nad nakutnebmep esaf utiay ,)
af adaP .irah 09 hibel gnaruk gnusgnalreb ini esaf ,alug nanapmiynep  ria ,ini es
 nautnab nagneD .nuad ujunem tukgnaid raka helo paresid gnay nanakam nad
nahab ,irahatam ranis -  id adiskoidnobrak nagned iskaereb naka tubesret nahab
( alug kutnebmem kutnu aradu asorkus  id napmisid kutnebret gnay aluG .)
irad ialumid ,gnatab malad  rusgnareb nad hawab naigab -  naigab ek kian rusgna
.gnatab sata  gnataB - ( alug nagned isiret ialum ubet gnatab asorkus  sesorp lisah )
 adaP .sata ek hawab saur irad nalajreb nakasamek sesorP .namanat sisetnisotof
asorkus radak ,adum ubet  (
 
C 21 H 22 O 11  )  hibel gnay  lakgnap adap katelret iggnit
hanat sata id gnatab  .aynnial naigab id nakgnidnabid  
b ,)6102( otnatraH turuneM  hadus gnay ubet namanat sateirav kayna
 sateiraV .gnawalulub sateirav halada aynutas halas ,aisenodnI id nakayadidubid
 id ilak amatrep nakumetid gnay sateirav nahitumep lisah nakapurem gnawalulub
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aluluB natamaceK hayaliw V .nataleS gnalaM ,gnaw alulub sateira  kococ gnaw
nahal adap manatid -  esaniard metsis nagned )risapreb tail/nahuleg( nagnir nahal
 nagned tareb nahal adap uti aratnemeS .pukuc gnay N nakupumep nad kiab gnay
 .naketret tagnas namanat nahubmutrep naagarek kapmat uggnagret esaniard
nawalulub sateiraV  helO .kaynab gnay nakana nahubmutrep isnetop ikilimem g
 naka nenapid alibapa anerak iggnit tagnas naka ubet tobob isnetop uti anerak
 takgnit irogetak gnawalulub sateiraV .atayn araces ubet tobob habmanem
hagnet kusamret nakasamek - adap nenapid utiay ,tabmal  01 rumu - .nalub 21  
  
.2 manaT nahaB .2  ubeT  
d ,)3102( kahteP turuneM  gnay lah utas halas ,ubet namanat ayadidub mala
races ,namanat nahab halada amatu naitahrep idajnem ulrep  lanekid hibel sinket a
t namanat tibib iagabes  ala gnay ubet tibib naanuggneP .ube  nakhab ,aynradak
lasa nasekret -  nanamaek rotkaf nakayahabmem pukuc gnay lah nakapurem ,nalasa
gnep nad  .lanoisan alug iskudorp nanama y edotem nad kutneb nupapA  gna
b rebmus halada amatu gnay ,iakapid ahat iulalem aynlaedi ,ayn tibi  rutluk nap
 .nagniraj alagneP natamrecek awhab nakkujnunem nagnapal nam   naitiletek nad
atam iskeles( – nok ignerabid )tibib nahab iskeles  naiakamep naanaskalep isnetsis
 ,tibib atam satilauk amaturet   atres sanut  tahes gnay tibib itra naka namahamep
snetop nad tikaynep rebmus irad sabebret( .)amah i   
.kkd otnawardnI turuneM  b ,)0102(  gnatab irad libmaid gnay ubet tibi
2 nagned - .lagab/gnatab kets tibib aguj tubesid hubmut muleb gnay sanut atam 3  
s ,)7102( idinraP turuneM  lasareb gnay ubet hineb aguj lanekid ,lagab hineb niale
 atam utas irad ( laggnut saur atam utiay sanut dub tes  laggnut sanut atam nad )
( dub pihc  hineB .) dub tes   laggnut saur atam irad lasareb gnay hineb nakapurem
 atam utas irad iridret gnay mc 01 irad gnaruk gnajnap nagned gnatab irad lasareb
 atam irad lasareb laggnut sanut atam hineB .hagnet id adareb nad tahes sanut
r naigabes gnotomem nagned libmaid gnay sanut  nagned ubet gnatab sau
 .spihc dub tubesid gnotomep p ,)6102( oynnairtasruB turuneM  ubet natibibme
spihcdub   gnay nootar rakgnob margorp naparenep adap ujam hakgnal nakapurem
 helorepid gnay takifitresreb tibib nahutubek ihunemem natilusek tapadnem gnires
irad  DBK  )rataD hineB nubeK(  ubet tibib naluggnueK . dub  spihc  nakiagab
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 anerak ”atam utas rakednep“ dub spihc   upmam ubet gnapalek nakhadnipid haletes
01 nakana kutnebmem - tubesret nakanA .nakana 02   anrupmes hubmut naka
8 nenap iapmas -  tibib .nupmur rep gnatab 01 ub pihcd   nakana nakutnebmep malad
1 rumu adap kapmeres - lawa kajes ubet namanat nahubmutreP .nalub 3   hubmut










 rabmaG 2.  .1 pihcduB   ,)A( duB tes  )C( lagaB nad )B(   
turuneM  a ,)2102( idrailuY  hubmut naka laggnut sanut atam tibib nakan
 nagned makecret taubid ajagnes tibib anerak ,kaynab hibel nad kapmeres hibel
 tibib taas adap aggnihes ,tikides gnay manat aidem adap naktapmetid aynah
a halmuj nagned hubmut naka nubekid manatid  gnay nahubmutrep nad nakan
 .magares m ,)7102( suK turuneM  laggnut sanut atam hineb nakanuggnem edote
 nastabretek iradnihgnem tapad manat hadnip tawel nakukalid nad naktibibid gnay
 atres manat narudnumek iradnihgnem ,najuh hadat gnirek nahal id ria
nem takgni  manat nahaB ,)3102( einayadnA turuneM .kapmeres gnay nakana nak
 gnay sanut atam irad helorepid kiab gnay atelret  nad adum hisam gnay saur adap k
 muleb  hibel habmacekreb tapad aggnihes anrawreb pirad tapec  .aut hibel gnay ada
ek nikameS a  nagnudnak ,saur sat  nikames nad iggnit nikames ikilimid gnay ria
es akam hawabek nikam   ini lah ,aynnahabmacekrep amal anerakid  saur adap nak
 ubet hawab naigab ug tapadret  al asorkus   naka aggnihes iggnit gnay






nirU .3.2  ipaS  
 surotiS turuneM ,)5102( .kkd  s niru  kanret naweh habmil nakapurem ipa
 agudid tubesret niskuA .negortiN awaynes nad niskuA gnudnagnem gnay
 nakhutubid kadit niskuA anerak aynnanakam nauajih nietorp irad kutnebret
ggnihes kanret hubutid  .hubut irad nakraulekid surah a  turuneM  otiwusidaH
u ,)7002( nir   aynmumu riac gnadnak kupuP .riac gnadnak kupup aguj tubesid ipas
 kupup nairebmeP .uajih kupup nad tadap narotok nagned amasreb nakanugid asib
 asam malad gnades gnay namanat adap nakirebid kiab gnilap riac gnadnak
tategev nahubmutrep  namanat ,nakaibgnabmekrep asam akiteK .fitareneg nad fi
 naweh narotok aratna orkam nagnudnaK .isirtun nakhutubmem kaynab gnades
 ikilimem riac nad tadap kutnebreb gnay )maya nad ibab ,ipas ,gnibmak ,aduk(
ilak nad negortin nagnudnak tadap narotoK .naadebrep  licek hibel aynmu
.riac narotok maladid esatnesrep halmuj nagned nakgnidnabid  
 .1.2 lebaT niru malad nomroH radaK   amal nad kanret sinej turunem  
.ppp ,nanapmiynep   
 :rebmuS otowarP  S nad ijdajirpu  )2991(  
 
 ,)2991( ijdajirpuS nad otowarP turuneM  adaP  nomroh radak amatrep irah
 radak kiab gnay nanapmiunep nagned ,tikides fitaler ines ria gnudnakid gnay
.iggnit nad takgninem gnurednec nomroh   ,)0102( .kkd irasnitraM turuneM u  nir
 atres kainoma radak ignarugnem kutnu isatnemref sesorp nakukalid ulrep ipas
em nnagnudnak ikiabrepmem atres tagneynem gnay uab ignarugn  nagned ay
U .iretkab nakanuggnem  gnay nagnudnak ikilimem isatnemrefid gnay ipas nir
kanreT      iraH
nanapmiyneP  
    ataR - 
atar  
 1 2 3 4 5 6 7 8  
niskuA .I           
abmoD  0 02  861  381  151  762  443  814  002  
gnibmaK  0 802  813  273  314  294  963  813  653  
ipaS  995  108  078  9821  3342  09  43  541  387  
 uabreK  601  181  143  2211  1382  556  476  75  647  
aduK  0 0 0 55  065  062  232  681  261  
          
nilerebiG masA .II           
abmoD  0 27  354  158  385  197  2342  2121  578  
gnibmaK  0 058  349  769  3101  5911  378  527  839  
ipaS  5 11  115  676  305  724  863  291  733  
uabreK  37  741  063  667  98  242  511  19  532  
aduK  0 0 0 0 0 0 0 0 0 
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 gnay uab ikilimem nad isatnemrefid kadit gnay ipas niru adap irad kiab hibel
 .tagneynem gnaruk .kkd itawayruS turuneM   awhab nakataynem ,)9002(
 anamid ,kets nahubmutrep padahret fitisop huragnepreb ipas ines ria nairebmep
.rages ipas ines ria gnidnabid aynhuragnep kiab hibel isatnemref ipas ines ria  
,)6002( idaH turuneM  s j ipas niru isatnemref irad lisah ,ipas sesef niale  tagnas agu
 ipas niru aimik nagnudnaK namanat nahubmutrep gnajnunem kutnu anugreb
 .%1,2 iapmas 6,1 =K nad ,%7,0 iapmas 6,0 =P ,%2,2 iapmas 4,1 =N halada
d ,)7102( .kkd ogainahC turuneM  nad ipas riac kupup ,riac kupup sinej aratnai
adak iaynupmem gnay icnilek  itkubret ini lah ,asolules itrepes iggnit gnay tares r
 ayniggnit ,04 > iggnit pukuc gnay oisar N/C retemarap narukugnep lisah irad
 nahal ek gnusgnal naanuggnep tabmahgnem ipas riac kupup malad C radak
amatu namanat nahubmutrep nakenem naka anerak nainatrep  ulrep uti aneraK .
.namanat ek nakisakilpaid mulebes niru padahret isatnemref naukalrep nakukalid  
nat naitilenep lisah irad awhab nakataynem )6002( otkemaS  helorepid oakak nama
niru awhab  iagabes nakanugid tapad isatnemrefid halet gnay ipas   namanat isirtun
 malad iumetid gnay aladneK .nataub kupup itnaggnep fitanretla iagabes
tubesret isirtun nataubmep  niru nalibmagnep sesorp halada   kadit anerak ipas irad
 gnay uab halasam nagned aguj naikimeD .nakukalrepid uam uata kanij ipas aumes
aklubmitid  .aynisatagnem kutnu nial ayapu nakulrepid uti kutnu ,n turuneM  
( nawaiteS 7002 b ,)  uab hibel gnamem riac kinagro kupup ,kisif iges nakrasadre
 iagabreb ikilimem riac kupup numan ,tadap gnadnak kupup nakgnidnabid
rusnu gnudnagnem riac kupup .naluggnuek - h rusnu  kutnu nakhutubid gnay ara
namanat natahesek nad ,nagnabmekrep ,nahubmutrep rusnu . -  irad iridret uti rusnu
K nad ,)P( rofsoF ,)N( negortiN  kutnu nakanugid negortiN .)K( muila
 gnasgnarem kutnu nakanugid )P( rofsoF .nuad nad gnatab ,sanut nahubmutrep
ahubmutrep a n K aratnemeS .ijib nad ,haub ,rak  kutnu nakanugid )K( muila







 kanret narotok aparebeb adap arah rusnu nagnudnak halada ini tukireB
adap T adap tahilid tapad ,riac nad t .2.2 leba  
 lebaT 2.2  nad tadap kanret narotok aparebeb adap arah taz nagnudnak nad sineJ .
 .riac  










 aduK – tadap  55,0  03,0  04,0  57  
 aduK – riac  04,1  20,0  06,1  09  
 uabreK – tadap  06,0  03,0  43,0  58  
 uabreK – riac  05,0  51,0  05,1  29  
 ipaS – tadap  04,0  02,0  01,0  58  
 ipaS – riac  05,0  00,1  05,1  29  
 gnibmaK – tadap  06,0  03,0  71,0  06  
 gnibmaK – riac  05,1  31,0  08,1  58  
 abmoD – tadap  57,0  05,0  54,0  06  
 abmoD – riac  53,1  50,0  01,2  58  
 ibaB – tadap  59,0  53,0  04,0  08  
 ibaB – riac  04,0  01,0  54,0  78  
 mayA – riac nad tadap  00,1  08,0  04,0  55  





















.III   IRETAM  EDOTEM NAD  
.1.3   utkaW nad tapmeT  
halet ini naitileneP  amales nakanaskalid  ub 4  nalub irad ialumid nal
9102 iraurbeF iapmas 8102 rebotkO  id tapmetreb , SDRAU muirutarobaL   satlukaF
 .lJ ,uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP
 ,napmaT natamaceK ,uraB gnapmiS naharuleK 81 MK 511 .oN satnarbeoS .R .H
.urabnakeP  
 
.2.3   talA nad nahaB  
haB  adap nakanugid gnay na naitilenep  ubet tibib halada ini   LB sateirav
)gnawaluluB(  .3 naripmaL( )  nahab nagned  manat  tibib  ,tesdub ,pihcdub lagab nad  ,
 ipas niru  nagned rupmacid halet gnay hanat nad isatnemref gnadnak kupup   .ipas
ap nakanugid gnay talA naitilenep ad   halada ini gabylop  mc53 x mc53 retem llor , , 
,nevo ,ruku saleg  robmeg siraggnep ,aman lebal , ,uyak ijagreg ,   ,lukgnac ,abmit
,aremak ,rotaluklak ,reyarps ,kitilana nagnabmit   silut tala nial nad - nial . 
  
.3.3   naitileneP edoteM  
leneP  kacA nagnacnaR nakanuggnem ini naiti pakgneL  AR( L  )  lairotkaF
 nagned rotkaf 2 irad iridret gnay 3  .nagnalu  
: amatrep rotkaF  
 = 1B pihcduB  
 = 2B tesduB  
lagaB = 3B  
 audek rotkaF : 
1U  nirU apnaT =  ipaS  )lortnok( %0  
2U  nirU =  %5 isatnemreF ipaS  
3U  nirU =  %01 isatnemreF ipaS  
4U  nirU =  %51 isatnemreF ipaS  





1.3 lebaT P isanibmoK . naukalre  
naukalreP  1U  2U  3U  4U  5U  
1B  1U1B  B1U2 B1U3 B1U4 B1U5 
2B  1U2B  B2U2 B2U3 B2U4 B2U5 
3B  1U3B  B3U2 B3U3 B3U4 B3U5 
 
D  ira id naukalrep  51 helorepid sata   gnaluid naka gnay naukalrep isanibmok
gnisaM .ilak 3 kaynabes -  6 irad iridret naukalrep gnisam gabyloP , s  aggnihe
aynabes namanat hurules helorepid 054 k  namanat  2 naripmaL( .  .)  
 
.4.3  P naanaskaleP naitilene  
.1.4.3    ipaS nirU isatnemreF nataubmeP  
U  id tapmetreb ,urabnakeP id helorepid ipas nir DRAU muirutarobaL  
 misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
raB gnapmiS naharuleK 81 MK 511 .oN satnarbeoS .R .H .lJ ,uaiR  natamaceK ,u
 .urabnakeP ,napmaT amilaK PTPB turuneM  ,9102 natn c nupadA  nataubmep ara
 isatnemref ipas niru  tukireb iagabes : 
.a  L 05 satisapak rebme id L 54 ipas niru nakpaiS . 
.b  1( harem alug natural malam utas isatnemreF  nakrupmacid halet gnay )gK 2/
ME )lm 001( 4 . 
.c  sulah uata kubmuT nu isgnufreb gnay iares nuad nak  niru uab ignarugnem kut
 gnay tagneynem . 
.d   nahab aumes nakkusaM  tubesret ipas niru isireb halet gnay rebme ek tubesret
.nalajreb tapad isatnemref sesorp raga uggnim 2 hibel gnaruk nakmaid nad  
.e  d akam ,raulek asib isatnemref sesorp irad naklisahid gnay sag ragA  nakulrepi
ilakes uggnim 1 aynkadites tubesret hadaw putut akubmem  
.f   .nakanugid pais ipas niru irad riac kupup akam ,uggnim 2 irad tawel halateS
 isatnemref nalisahrebek adnaT hadus gnay niru uab irad tahilid   kadit








.2.4.3   manaT aideM napaisreP  
 isiid mc 53 x mc 53 naruku gabiloP nabrep nagned manat aidem  1:1 nagnid
 nad hanat utiay gnadnak kupup  ipas .atarem rupmacid tubesret aideM .  yloP gab  
 nagned iauses nahal id atatid nad nakkatelid tubesret manat aidem isireb gnay
.nakanugid gnay naabocrep nagnacnar  
. 
.3.4.3   manaT nahaB napaisreP  
neJ i ib s  ini naitilenep malad manatid gnay tib  nakanuggnem  sateirav
nahal irad helorepid tibiB .)LB( gnawalulub  id katelret gnay natibibmep   ,orobmeS
.rebmeJ netapubaK   libmaid tibiB  nad nalub 8 rumureb ubet namanat akitek  adap
adum hisam gnay saur naigab  sata naigabid S .  tibib ,nakpaisid tibib halete
 naidumeK .tinem 02 amales adisignuf nagned madnerid pais  ek mirikid  
urabnakeP  tnu .naitilenep nahal ek manatid ku  
 
.4.4.3   namananeP  
 malad manatid ubet namanat tibiB ylop gab   .latnoziroh isisop nagned
 .mc 3 malades manat gnabul taubmem nagned nakukalid tibib namananeP
dap nakukalid namananeP a igap  eS .irah gnisam ,tibib namananep muleb -  gnisam
 namananeP .madnerid arac nagned adisignuf irebid tibib pihcdub   nad tesdub  
mananem nagned nakukalid   paites adap nahab haub aud ylop ab  aratnemes ,g
.manat nahab utas mananem nagned nakukalid lagab namananep  
 
.5.4.3   naukalreP nairebmeP  
ubet namanat adap ipas niru riac kupup nairebmeP   taas adap nakisakilpaid
ureb namanat  .)TSH( manat haletes irah 51 rum  nagned nakukalid nairebmeP
 nagned halada iakapid gnay isartnesnok nupadA .uggnim 1 utkaw lavretni
 nakiauseynem kalrep %5 ,%0 utiay nau  5(   %01 ,)larenim ria lm 59 + ipas niru lm
01(   ,)larenim ria lm 09 + ipas niru lm %51  51(   )larenim ria lm 58 + ipas niru lm
02( %02 nad   ek ipas niru nairebmep sinkeT .)larenim ria lm 08 + ipas niru lm
y larenim ria lotob nakanuggnem namanat  nakutnetid halet nad gnotopid halet gna




.6.4.3   namariyneP  
 hanat naadaek tahilem nagned ubet namanat adap nakukalid namariyneP
.acauc nad   namanat raga robmeg nakanuggnem nagned nakukalid namariyneP
.atarem araces imarisret  
 
.7.4.3   tibib nenaP  
 tibib nenaP  utiay rihkareb halet natibibmep asam aynnasawhab nakadnanem
TSH 021 rumureb ubet taas  ek gnologret ubet tubesret rumu adaP .  lawa esaf
gnatab nagnajnamep  .kkd onotraH(  , )6102  .  ,)8002( otikuL turuneM  taas adap
usamem ubet namanat  ik k ,gnatab nagnajnamep lawa esaf  nagnajnamep natapece
4 iapacnem tapad gnatab -  utiay lamitpo isidnok malad alibapa nalubrep saur 5
.irahatam ranis nad ,aradu uhus ,arah rusnu ,ria nahutubek aynihunepret nagned  
lid manat id pais ubet namanat aguj ini esaf adaP .akubret nagnapa  
 
.5.3  natamagneP  
 natamagneP  .nabrok namanat nad lepmas namanat nalibmagnep itupilem
 utiay isatnemref ipas niru naukalrep irebid namanat haletes nakukalid natamagneP
 .TSH 51  paites nitur araces itamaid gnay namanat nakapurem lepmas namanaT
 aud .ilakes uggnim  utiay aynnatamagneP  lebairav narukugnep -  halet gnay lebairav
 lepmas namanat natamagnep lebairaV .nagnapal id nakukalid nad nakutnetid
gnatab retemaid ,nuad halmuj ,namanat iggnit itupilem  .  namanat kutnu aratnemeS
magnep nakukalid aynah nabrok manat lepmas nalib  TSH 501 rumu adap na
ipas niru naukalrep irebid namanat kajes gnutihret nep lebairaV .  namanat natamag
 itupilem nabrok  gnajnap ,latot rages tobob ,raka gnirek tobob ,kucup gnirek tobob
raka  nad   .raka halmuj  
 
.1.5.3  S namanaT natamagneP lebairaV lepma  
 1.1.5.3 namanat iggniT  )mc(  
em rukuid namanat iggniT naretem nakanuggn  irad rukuid namanat iggniT .
 hanat naakumrep  nagned iuhatekid tapad nuad gnujU .iggnitret nuad gnuju aggnih
sataek haragnem nuad hurules nakpucnugnem  namanat iggnit nagnutihreP .
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lid ilakes uggnim aud paites nakuka   ipas niru nairebmep haletes ialumid
isatnemref  iapmas  TSH 89 rumu . 
 2.1.5.3 nuad halmuJ  )ialeh(  
 akubmem gnay nuad iapmas nuad kucup irad ialum gnutihid nuad halmuJ
 nuad halmuj nagnutihreP .anrupmes lid uggnim aud paites nakuka   ialumid ilakes
TSH 89 rumu iapmas isatnemref ipas niru nairebmep haletes . 
 3.1.5.3 gnatab retemaiD  )mc(  
 .gnoros akgnaj nakanuggnem nagned nakukalid gnatab retemaiD
 naigab gnatab retemaid rukugnem arac nagned gnatab retemaid narukugneP
atarid naidumek gnay kucup nad hagnet ,lakgnap -  retemaid nagnutihreP .atar
 gnatab lid s ialumid ilakes uggnim aud paites nakuka  ipas niru nairebmep halete
TSH 89 rumu iapmas isatnemref . 
 
.2.5.3  K namanaT natamagneP lebairaV nabro  
1.2.5.3  reK toboB g( )nabroK namanaT( kucuP gni ) 
kucup gnirek toboB   gnirek tobob nagned amas gnay arac nagned rukuid
ah ipatet naka ,latot kucup naigab ayn  .gnabmitid gnay ajas  
2.2.5.3  eK toboB g( )nabroK namanaT( rakA gnir ) 
 gnirek tobob nagned amas gnay arac nagned rukuid raka gnirek toboB
.gnabmitid gnay ajas raka naigab aynah ipatet naka ,latot  
3.2.5.3  latoT rageS toboB   )nabroK namanaT( g( ) 
 latot rages toboB  .namanat naigab hurules gnabminem nagned helorepid
.marg malad nakataynid latot rages toboB  
4.2.5.3  rakA gnajnaP   )nabroK namanaT( mc( ) 
anat adap raka gnajnap narukugneP  rihka id nakukalid ini ubet nam
 aynnarukugnep nupadA .natamagnep raka 3 rukugnem nagned nakukalid  
atarid naidumek ,gnajnapret - .naukalrep paites adap atar  
5.2.5.3  rakA halmuJ   )nabroK namanaT( raka( ) 
 raka halmuJ .naabocrep natamagnep rihka id gnutihid raka halmuJ





.6.3  ataD sisilanA  
 tapadret alibapa ,AVONA nagned kitsitats araces sisilanaid ataD
 tujnal iju nagned naktujnalid ,naukalrep ratna atayn naadebrep  nacnuD  elpitluM
 tseT egnaR .%5 farat adap )TRMD(  ataD  nep lisah irad helorepid gnay  naitile
r kidis nakanuggnem sisilanaid ned maga :tukireb iagabes raenil ledom nag  
+ μ = kjiY  + iɑ  ji)βɑ( + jβ kjiε +   i = 3,2,1  j  = 5,4,3,2,1  k  = 3,2,1  
:nagnareteK  
kjiY   ek naabocrep nautas adap natamagneP = -  isanibmok helorepmem gnay i
ek farat naukalrep - ek farat nad A rotkaf irad j - B rotkaf irad k  
μ  = isalupop naeM  
iɑ  ek farat huragneP = - A rotkaf irad i  
jβ  ek farat uragneP = - B rotkaf irad j  
(ɑ ji)β  ek farat huragneP = - ek farat nad A rotkaf irad i - B rotkaf irad j  
kjiΕ    kaca huragneP = nagnalu irad  ek -  naukalrep isanibmok helorepmem gnay k
ji  
 













gnutiH F  elbaT F  
naukalreP  ub-1 PKJ  PTK  GTK/PTK  
(F bd,ɑ - ,P  
bd - )G  
U u-1 U(KJ ) U(TK ) U(TK GTK/)  
(F bd,ɑ -U, 
bd - )G  
B b-1 )B(KJ  )B(TK  GTK/)B(TK  
(F bd,ɑ - ,B  
bd - )G  
UB 
u( - b( )1 -
)1  
U(KJ )B  U(TK )B  U(TK GTK/)B  
(F bd,ɑ -U  ,B
bd - )G  
talaG  
u( b- r( )1 -
)1  
GKJ  GTK  
  
latoT  u rb -1 TKJ        
 
sumuR - :tukireb iagabes avona malad nagnutihrep sumur  






 )TKJ( latoT tarduK halmuJ  
91  
 
 = TKJ ∑
 
kjiY ² � KF  
 tardauK halmuJ )RKJ( naataR  
 = RKJ ∑
( 𝑘𝑟 )²
𝑏𝑢
� KF  
UKJ( U rotkaF tardauK halmuJ ) 
KJ B  = ∑
� 𝑖𝑢 �²
𝑏𝑟
� KF  
B rotkaF tardauK halmuJ  
KJ B  = ∑
� 𝑗𝑏 �²
𝑢𝑏
� KF  
J UKJ( B nad U rotkaF iskaretnI tardauK halmu )B  
 = KKJ ∑
� 𝑗𝑏𝑖𝑢 �²
𝑟
� KF � UKJ � BKJ  
 
)GKJ( talaG tardauK halmuJ  
 TKJ –  KKJ – UKJ –  BKJ  –  BUKJ  
 akam ,atayn gnay naadebrep nakkujnunem magar kidis sisilana lisah aliB
 nagned natujnal sisilana nakukalid naka ( nacnuD adnagreB karaJ ijU  s’nacnuD
tseT egnaR elpitluM .TRMD uata )   : tukireb iagabes halada TRMD sumur nupadA  




: nagnareteK  
r𝛼, 𝑝, 𝑣 = nacnud atayn hayaliw ialiN  
α = atayn faraT  
p = ayntukireb takgnirep nagned utnetret naukalrep aratna fitaler karaJ  
v = talag sabeb tajareD  
GTK  = talaG hagneT tardauK  
r =  nagnalU
03  
 
.V  PUTUNEP  
 nalupmiseK .1.5  
awhab naklupmisid tapad lisah nakrasadreB  
.1  J manat nahab sine   lagab  nad  tesdub  lisah nakirebmem  kiabret gnay  kutnu
naktakgninem   rages tareb .ubet namanat tibib nahubmutrep adap  
.2  ipas niru isartnesnoK  5 isatnemref  %  nakirebmem lisah   gnay kiabret   padahret
raka halmuj nahubmutrep  .ubet namanat tibib nahubmutrep adap  
.3  t kadiT  ,lagab ,tesdub ,pihcdub utiay ubet manat nahab sinej iskaretni tapadre
 tibib nahubmutrep padahret ipas niru riac kinagro kupup sisod iagabreb adap
.ubet  
 
 .2.5 naraS  
 malad inatep igab nakanarasid ini naitilenep lisah nakrasadreB natibibmep  
 namanat t ube   nakanuggnem aynkiabes  sisod  kupup ipas niru kinagro   utiay kiabret
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maL 1 narip  . tuoyaL  nahuruleseK araceS naitileneP  
 
nagnalU  I II  III  
1 U3B 5 3U3B  1U1B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
2 1U1B  2U3B  5U3B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
3 1U2B  2U1B  2U3B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
4 4U3B  1U1B  3U3B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
5 5U2B  3U1B  4U1B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
6 4U1B  4U1B  1U3B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
7 3U1B  4U3B  1U2B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
8 3U2B  2U2B  3U2B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
9 4U2B  1U2B  2U1B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
01  3U3B  5U3B  2U2B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
11  2U3B  5U2B  4U2B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
21  2U1B  3U2B  3UIB  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
13 5U1B  1U3B  5UIB  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
14 4U3B  2U2B  4U2B  
•  •  •  •  •  •  •  •  •  
•  •  •  •  •  •  •  •  •  
15 1U3B  5U2B  5UIB  
•  •  •  •  •  •  •  •  •  






: nagnareteK  
= ( 1U  apnaT nirU   ipaS  %0 )lortnok  
= nirU( 2U  %5 isatnemreF ipaS ) 
= nirU( 3U  %01 isatnemreF ipaS ) 
= nirU( 4U  %51 isatnemreF ipaS ) 
= 02 isatnemreF ipaS nirU( 5U %) 








































nahuruleseK tibiB halmuJ nagnutihreP .2 naripmaL  
 
 uti lah ,lagab tibib sinej ilaucek ,tibib 2 irad iridret gabylop utas malaD
 hadus lagab tibib anerak  nad pihcdub tibib nakgnadeS .sanut atam 2 ikilimem
 surah tibib halmuj nagnutihrep uti irad akaM .sanut atam 1 ikilimem aynah tesdub
: tukireb iagabes nakicnirid  
• )pihcduB( 1B tibib halmuJ  
: kiD  naukalreP halmuJ   5 =  
 nagnalU halmuJ   3 =  
  1 tibib halmuJ naukalreP  21 =  
: tiD  ?nahurulesek 1B tibib halmuJ  
bawaJ  
x PJ x gabyloP 1 tibib halmuJ = nahurulesek 1B tibib halmuJ  UJ  
       = 3 x 5 x 21 = 081  tibiB  
•  )tesduB( 2B tibib halmuJ  
: kiD  naukalreP halmuJ   5 =  
 nagnalU halmuJ   3 =  
 naukalreP 1 tibib halmuJ  21 =  
: tiD  ?nahurulesek 2B tibib halmuJ  
bawaJ  
x PJ x gabyloP 1 tibib halmuJ = nahurulesek 2B tibib halmuJ  UJ  
      3 x 5 x 21 =   = 081  tibiB  
• )lagaB( 3B tibib halmuJ  
: kiD  naukalreP halmuJ   5 =  
 nagnalU halmuJ   3 =  
 gabyloP 1 tibib halmuJ  6 =  
: tiD   tibib halmuJ ?nahurulesek 3B  
bawaJ  
x PJ x gabyloP 1 tibib halmuJ = nahurulesek 3B tibib halmuJ  UJ  
      = 3 x 5 x 6 = 09  tibiB  





 .3 naripmaL  ispirkseD gnawaluluB sateiraV ubeT  
 
 
pmaL  iretneM nasutupeK nari nainatreP  
romoN  4002/5/021.RS/stpK/223 :  
naripmaL  4002 ieM 21 :  
 
GNAWALULUB SATEIRAV UBET ISPIRKSED  
 
nagnalisrep lasA  gnawaluluB irad lakol sateiraV : - nataleS gnalaM  
tafiS - sigolofroM tafis  
gnataB .1  
- gnatab kutneB  talub gnapmanep nagned sirdnilis :  
- raW gnatab an  naharemek talkoc :  
- nilil nasipaL    gnades : – tauk  
- gnatab nakateR  ada kadit :  
- hubmut nicniC  atam kucup sataid ratad rakgnilem :  
- gnabul nad sareT  fisam :  
nuaD .2  
- nuad anraW   nagninukek uajih :  
- uad narukU   rabelem gnajnap :  
-  gnukgneL nuad  kaget gnurednec nuad ½ irad gnaruk :  
- nuad agnileT   nakududek ,gnades iapmas hamel nahubmutrep :  
gnores  
- gnuggnup uluB  rabel rulaj kutnebmem gnodnoc ,tabel ,ada :  
ataM .3  
- atam kateL   nuad hapelep lakgnap sakeb adap :  
- atam kutneB   gned agitiges : nagnethagnet hawabid rabelret naigab na  
atam  
- atam payaS   atar atam payas ipet :  
- lasab tubmaR  ada :  
- lubmaj tubmaR  ada :  
tafiS - simonorgA tafis  
nahubmutreP .1  
- nahabmacekreP  tabmal :  
- gnatab retemaiD  raseb iapmas gnades :  
- naagnubmeP   ides agnubreb : kaynab iapmas tik  
- nakasameK   tabmal iapmas hagnet :  
- tubas radaK    31 : – %41  
- D  nahat aya    hagnnet : – gnajnap  
iskudorP isnetoP .2  
-  )ah/not( ubet lisaH  3,49 :  
-  )%( nemedneR  15,7 :  
- )ah/not( alug rulbaH  09,6 :  
tikayneP nad amaH nanahateK .3  
- gnatab kereggneP  akep :  
- kucup kereggneP  akep :  
- kodnelB   akep :  
14  
 
-  gnubhakoP   taredom :  
-  ipa akuL   nahat :  
-  kiasoM   nahat :  
 isakol naiauseseK .4   ,nariagnep pukuc ,risapreb huleg nahal epyT :  
kiab esaniard  
 


























































































ataD sisilanA .5 naripmaL  
namanaT iggniT .1  
       












naataR  VEDTS  
)1B( pihcduB  %0  71.52  71.55  71.08  71.501  24.66  52.43  
 
%5  54.52  54.55  54.08  54.501  07.66  52.43  
 
%01  56.52  56.55  56.08  56.501  09.66  52.43  
 
%51  22.52  22.55  22.08  22.501  74.66  52.43  
 
%02  56.52  56.55  56.08  56.501  09.66  52.43  
)2B( tesduB  %0  33.22  33.25  33.77  33.201  85.36  52.43  
 
%5  55.62  55.65  55.18  55.601  08.76  52.43  
 
%01  27.02  27.05  27.57  27.001  79.16  52.43  
 
%51  59.22  59.25  59.77  59.201  02.46  52.43  
 
%02  24.42  24.45  24.97  24.401  76.56  52.43  
)3B( lagaB  %0  21.04  21.07  21.59  21.021  73.18  52.43  
 
%5  07.62  07.65  07.18  07.601  59.76  52.43  
 
%01  37.32  37.35  37.87  37.301  89.46  52.43  
 
%51  31.03  31.06  31.58  31.011  83.17  52.43  
 
%02  58.52  58.55  58.08  58.501  01.76  52.43  
atareR  40.62  40.65  40.18  40.601  
  
 
KF  088.220605  
     TKJ  556.5942  
     UKJ  037.951  
     BKJ  287.072  
     U KJ  B X  924.104  
     GKJ  317.3661  
     KK  320,7  
      





U 4 037.951  339.93  027.0 nt  096.2  020.4  
B 2 287.072  193.531  144.2 nt  023.3  093.5  
U B X  8 924.104  971.05  509.0 nt  072.2  071.3  
talaG  03  317.3661  754.55  
   latoT  44  556.5942  





nuaD halmuJ .2  
         nahaB sineJ
manaT  
 isartnesnoK









naataR  VEDTS  
)1B( pihcduB  %0  33.3  76.3  76.4  76.7  38.4  79.1  
 %5  
33.3  76.3  76.4  76.7  38.4  79.1  
 %01  
00.3  00.4  00.5  00.8  00.5  61.2  
 %51  
76.3  33.4  33.5  33.8  24.5  60.2  
  %02  00.3  00.4  00.5  00.8  00.5  61.2  
)2B( tesduB  %0  00.3  33.3  33.4  33.7  05.4  79.1  
 %5  
76.3  76.4  76.5  76.8  76.5  61.2  
 %01  
33.3  33.4  33.5  33.8  33.5  61.2  
 %51  
33.3  33.4  33.5  33.8  33.5  61.2  
  %02  00.3  00.4  00.5  00.8  00.5  61.2  
)3B( lagaB  %0  00.3  00.4  00.5  00.8  00.5  61.2  
 %5  
76.3  00.4  00.5  00.8  71.5  79.1  
 %01  
33.3  33.3  33.4  33.7  85.4  98.1  
 %51  
33.3  33.4  33.5  33.8  33.5  61.2  
  %02  00.3  00.4  00.5  00.8  00.5  61.2  
atareR  72.3  00.4  00.5  00.8      
 
KF  00.0882  
     TKJ  00.81  
     UKJ  22.2  
     BKJ  04.0  
     U KJ  B X  83.3  
     GKJ  00.21  
     KK  609.7  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 222.2  655.0  983.1  nt  096.2  020.4  
B 2 004.0  002.0  005.0  nt  023.3  093.5  
U B X  8 873.3  224.0  650.1  nt  072.2  071.3  
talaG  03  000.21  004.0  
   
latoT  44  000.81  




gnataB retemaiD .3  
        nahaB sineJ
manaT  
 isartnesnoK









naataR  VEDTS  
)1B( pihcduB  %0  29.3  29.4  24.6  26.7  27.5  36.1  
 %5  
34.3  34.4  39.5  31.7  32.5  36.1  
 %01  
26.3  26.4  21.6  23.7  24.5  36.1  
 %51  
77.3  77.4  72.6  74.7  75.5  36.1  
  %02  54.3  54.4  59.5  51.7  52.5  36.1  
)2B( tesduB  %0  02.4  02.5  07.6  09.7  00.6  36.1  
 %5  
00.4  00.5  05.6  07.7  08.5  36.1  
 %01  
56.3  56.4  51.6  53.7  54.5  36.1  
 %51  
52.4  52.5  57.6  59.7  50.6  36.1  
  %02  85.3  85.4  80.6  82.7  83.5  36.1  
)3B( lagaB  %0  30.4  30.5  35.6  37.7  38.5  36.1  
 %5  
20.4  20.5  25.6  27.7  28.5  36.1  
 %01  
54.3  54.4  59.5  51.7  52.5  36.1  
 %51  
28.3  28.4  23.6  25.7  26.5  36.1  
  %02  27.3  27.4  22.6  24.7  25.5  36.1  
atareR  97.3  97.4  92.6  94.7      
 
 
KF  257.6252  
     TKJ  383.01  
     UKJ  046.1  
     BKJ  976.0  
     U KJ  B X  407.0  
     GKJ  063.7  
     KK  720016.6  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 046.1  014.0  176.1  nt  096.2  020.4  
B 2 976.0  043.0  483.1  nt  023.3  093.5  
U B X  8 407.0  880.0  953.0  nt  072.2  071.3  
talaG  03  063.7  542.0  
   
latoT  44  383.01  










 enirU  
nagnalU          
1 2 3 latoT  atareR  DS  ES  
)1B( pihcduB  %0  99.2  52.3  21.2  63.8  97.2  295.0  243.0  
  %5  29.2  84.2  92.2  96.7  65.2  323.0  781.0  
  %01  11.2  58.3  4.2  63.8  97.2  239.0  835.0  
  %51  87.2  7.2  30.3  15.8  48.2  271.0  990.0  
  %02  83.3  46.2  62.2  82.8  67.2  075.0  923.0  
)2B( tesduB  %0  31.4  46.2  2.3  79.9  23.3  357.0  534.0  
  %5  81.1  7.3  85.3  64.8  28.2  224.1  128.0  
  %01  35.2  83.2  27.3  36.8  88.2  437.0  424.0  
  %51  56.2  32.2  67.3  46.8  88.2  197.0  654.0  
  %02  94.3  16.3  9.2  00.01  33.3  083.0  912.0  
)3B( lagaB  %0  59.2  27.2  75.2  42.8  57.2  191.0  111.0  
  %5  49.2  9.3  2.3  40.01  53.3  794.0  782.0  
  %01  10.2  73.2  30.3  14.7  74.2  715.0  992.0  
  %51  57.2  91.3  92.3  32.9  80.3  782.0  661.0  
  %02  33.3  96.2  18.2  38.8  49.2  043.0  691.0  
latoT  41.24  53.44  61.44  56.031  
   
atareR  18.2  69.2  49.2  09.2  
   
 
KF  23.973  
     TKJ  85.51  
     UKJ  74.0  
     BKJ  86.0  
     U KJ  B X  97.1  
     GKJ  46.21  
     KK  63.22  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 74.0  711.0  82.0  nt  96.2  20.4  
B 2 86.0  933.0  18.0  nt  23.3  93.5  
U B X  8 97.1  322.0  35.0  nt  72.2  71.3  
talaG  03  46.21  124.0        











 enirU  
nagnalU          
1 2 3 latoT  atareR  DS  ES  
)1B( pihcduB   %0  53.6  41.4  11.4  06.41  78.4  582.1  247.0  
   %5  41.7  07.4  37.3  75.51  91.5  757.1  410.1  
   %01  70.4  17.4  00.4  87.21  62.4  193.0  622.0  
   %51  59.4  64.6  87.4  91.61  04.5  529.0  435.0  
   %02  24.5  75.5  22.5  12.61  04.5  671.0  101.0  
)2B( tesduB   %0  07.4  45.4  56.8  98.71  69.5  823.2  443.1  
   %5  73.4  87.4  31.6  82.51  90.5  129.0  235.0  
  %01  54.5  42.5  81.5  78.51  92.5  241.0  280.0  
   %51  45.4  63.5  66.6  65.61  25.5  960.1  716.0  
   %02  67.4  08.5  70.5  36.51  12.5  435.0  803.0  
)3B( lagaB  %0   51.6  37.5  35.5  14.71  08.5  613.0  381.0  
   %5  66.5  03.5  29.6  88.71  69.5  158.0  194.0  
   %01  89.5  64.5  47.5  81.71  37.5  062.0  051.0  
   %51  05.4  99.5  26.5  11.61  73.5  677.0  844.0  
   %02  78.4  23.4  46.5  38.41  49.4  366.0  383.0  
latoT  19.87  01.87  89.28  99.932  
   
atareR  62.5  12.5  35.5  33.5  
   
 
KF  98.9721  
     
TKJ  33.93  
     
UKJ  62.1  
     
BKJ  23.2  
     
U KJ  B X  09.4  
     
GKJ  58.03  
     
KK  20.91  
     
 





U 4 62.1  613.0  13.0  nt  96.2  20.4  
B 2 23.2  951.1  31.1  nt  23.3  93.5  
U B X  8 09.4  316.0  06.0  nt  72.2  71.3  
talaG  03  58.03  820.1        










 enirU  
nagnalU          
1 2 3 latoT  atareR  DS  ES  
)1B( pihcduB   %0  014.916  054.816  062.816  021.6581  707.816  616.0  653.0  
   %5  087.716  064.616  054.616  096.0581  798.616  567.0  244.0  
   %01  090.416  083.516  027.416  091.4481  037.416  546.0  273.0  
   %51  098.516  003.226  000.916  091.7581  360.916  502.3  158.1  
   %02  017.026  005.026  098.916  001.1681  763.026  624.0  642.0  
)2B( tesduB   %0  054.916  090.816  088.916  024.7581  041.916  439.0  935.0  
   %5  025.616  076.716  000.426  091.8581  793.916  820.4  523.2  
   %01  000.416  071.916  027.126  098.4581  792.816  339.3  172.2  
   %51  094.916  077.816  078.626  031.5681  017.126  384.4  885.2  
   %02  005.026  047.126  013.816  055.0681  381.026  737.1  300.1  
)3B( lagaB   %0  093.916  076.816  053.916  014.7581  731.916  504.0  432.0  
   %5  010.326  064.326  049.326  014.0781  074.326  564.0  962.0  
   %01  067.916  033.916  073.126  064.0681  351.026  570.1  126.0  
   %51  060.916  058.026  059.816  068.8581  026.916  760.1  616.0  
   %02  079.026  026.916  044.916  030.0681  010.026  638.0  384.0  
 latoT  030.0829  064.0929  051.2039  
    
  atareR  966.816  463.916  341.026  
    
  
KF  532.09046271  
     TKJ  071.503  
     UKJ  205.93  
     BKJ  936.05  
     U KJ  B X  932.37  
     GKJ  097.141  
     KK  153.0  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 05.93  678.9  90.2  nt  96.2  20.4  
B 2 46.05  913.52  63.5  * 23.3  93.5  
U B X  8 42.37  551.9  49.1  nt  72.2  71.3  
talaG  03  97.141  627.4        








erudecorP MLG ehT  
uD  s'nacn manaT nahaB sineJ )B( rof tseT egnaR elpitluM  
 eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
.etar rorre esiwtnemirepxe  
ahplA        50.0  
modeerF fo seergeD rorrE   03  
erauqS naeM rorrE     706215.6  
 
snaeM fo rebmuN    2    3 
 lacitirC egnaR   309.1  000.2  
 
.tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
gnipuorG nacnuD   naeM  N   1F  
A     0874.02  51   3 
A 
B      3312.02  51   2 
B      7259.71  51   1 
 




 enirU  
nagnalU  
latoT  atareR  DS  ES  
1 2 3 
)1B( pihcduB   %0  096.91  077.51  044.61  009.15  003.71  790.2  112.1  
   %5  032.91  020.61  090.71  043.25  744.71  436.1  449.0  
   %01  026.81  020.81  073.81  010.55  733.81  103.0  471.0  
   %51  007.71  043.71  046.51  086.05  398.61  001.1  536.0  
   %02  000.91  037.81  074.81  002.65  337.81  562.0  351.0  
)2B( tesduB   %0  074.81  002.91  027.81  093.65  797.81  173.0  412.0  
   %5  052.71  024.71  057.51  024.05  708.61  919.0  135.0  
   %01  076.81  042.81  045.71  054.45  051.81  075.0  923.0  
   %51  024.91  003.81  092.71  010.55  733.81  560.1  516.0  
   %02  070.91  046.71  078.81  085.55  725.81  477.0  744.0  
)3B( lagaB   %0  078.71  029.81  099.81  087.55  395.81  726.0  263.0  
   %5  076.71  098.71  045.71  001.35  007.71  771.0  201.0  
   %01  077.61  074.61  078.61  011.05  307.61  802.0  021.0  
   %51  056.51  047.91  080.81  074.35  328.71  750.2  881.1  
   %02  027.61  097.51  088.61  093.94  364.61  985.0  043.0  
latoT  008.172  094.562  045.262  
    
atareR  021.81  996.71  305.71  






KF  871.61241  
     TKJ  737.95  
     UKJ  599.3  
     BKJ  653.3  
     U KJ  B X  033.91  
     GKJ  650.33  
     KK  097509.5  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 00.4  999.0  19.0  nt  96.2  20.4  
B 2 63.3  876.1  25.1  nt  23.3  93.5  
U B X  8 33.91  614.2  91.2  nt  72.2  71.3  
talaG  03  60.33  201.1        
latoT  44  47.95          
 




 enirU  
nagnalU  
latoT  atareR  DS  ES  
1 2 3 
)1B( pihcduB   %0  52  52  52  57  52  000.0  000.0  
   %5  83  44  83  021  04  464.3  000.2  
   %01  83  44  14  321  14  000.3  237.1  
   %51  13  53  33  99  33  000.2  551.1  
   %02  62  52  72  87  62  000.1  775.0  
)2B( tesduB   %0  63  93  43  901  63  715.2  354.1  
   %5  23  73  04  901  63  140.4  333.2  
   %01  93  44  24  521  24  715.2  354.1  
   %51  82  32  04  19  03  737.8  440.5  
   %02  03  83  92  79  23  339.4  848.2  
)3B( lagaB   %0  22  72  93  88  92  737.8  440.5  
   %5  02  24  14  301  43  324.21  271.7  
   %01  53  13  63  201  43  646.2  825.1  
   %51  33  93  73  901  63  550.3  467.1  
   %02  92  82  62  38  82  825.1  288.0  
latoT  264  125  825  1151  
   
atareR  13  53  53  43  






KF  20.63705  
     TKJ  89.4591   
    AKJ  90.276   
    BKJ  40.87  
      A KJ B X  48.493  
     GKJ  00.018  
     KK  74.51  
      
KS  bd  KJ  TK  F- tih  F- )%5( lebat  F- )%1( lebat  
U 4 90.276  220.861  22.6 **  96.2  20.4  
B 2 40.87  220.93  54.1 nt  23.3  93.5  
U B X  8 48.493  653.94  38.1 nt  72.2  71.3  
talaG  03  00.018  000.72        
latoT  44  89.4591          
 
erudecorP MLG ehT  
uD  rof tseT egnaR elpitluM s'nacn  )U( ipaS nirU isartnesnoK  
 eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
.etar rorre esiwtnemirepxe  
ahplA         50.0  
modeerF fo seergeD rorrE   03  
erauqS naeM rorrE       72  
            
snaeM fo rebmuN    2   3    4   5 
egnaR lacitirC   300.5  752.5  224.5  045.5  
 
.tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
gnipuorG nacnuD    naeM  N   2F  
A      988.83  9   3 
A 
B   A    988.63  9   2 
B 
B   C    222.33  9   4 
C 
C     222.03  9   1 
C 
C      766.82  9   5 
 
